8-Oxoguanine induces intramolecular DNA damage but free 8-oxoguanine protects intermolecular DNA from oxidative stress.
7,8-Dihydro-8-oxoguanine (8-oxoguanine; 8-oxo-G), one of the major oxidative DNA adducts, is highly susceptible to further oxidation by radicals. We confirmed the higher reactivity of 8-oxo-G toward reactive oxygen (singlet oxygen and hydroxyl radical) or nitrogen (peroxynitrite) species as compared to unmodified base. In this study, we raised the question about the effect of this high reactivity toward radicals on intramolecular and intermolecular DNA damage. We found that the amount of intact nucleoside in oligodeoxynucleotide containing 8-oxo-G decreased more by various radicals at higher levels of 8-oxo-G incorporation, and that the oligodeoxynucleotide damage and plasmid cleavage by hydroxyl radical were inhibited in the presence of 7,8-dihydro-8-oxo-2'-deoxyguanosine (8-oxo-dG). We conclude that 8-oxo-G within DNA induces intramolecular DNA base damage, but that free 8-oxo-G protects intermolecular DNA from oxidative stress. These results suggest that 8-oxo-G within DNA must be rapidly released to protect DNA from overall oxidative damage.